This is a pathologic study of segments of saphenous vein used as a graft between the aorta and a coronary artery in the surgical treatment of coronary atherosclerosis. Except for an occasional case with thrombotic occlusion of the graft, no lesions were observed in grafts which had been in place for less than 1 month. In each of two grafts in place for 1 month, mild fibrous thickening of the intima was present. Eight grafts which had been in place for 32 months or longer consistently showed lesions, either organized thrombi (two grafts) or intimal fibrotic proliferative lesion (six grafts). In this group, five of the six grafts with intimal fibrous proliferation showed near or complete occlusion of the lumen.
Minnesota, but most of the cases were either from the Charles T. Miller or University of Minnesota hospital.
Among the cases studied, each was a classic example of coronary atherosclerosis, often with involvement of each of the three coronary arteries. In each instance, healed myocardial infarction in one or more than one area of the left ventricle was present.
Method
Each case was placed into one of four groups according to length of survival after operation as follows. Group I consisted of 15 grafts from 10 patients who died either during the operation or in the early postoperative hours. In group II, there were four grafts from three patients. The patients lived 1 day, 4 days, and 7 days, respectively. Group III consisted of two grafts from two patients, each patient living 1 month. Group IV consisted of eight grafts from six patients who survived from 3Y2 to 9 months after the operation. In each instance, except one, the entire specimen of heart and graft (or grafts) was 719 VLODAVER, EDWARDS availal)le for study. In onie case (61h monitlhs) only hiistologic segmenits of the veini grafts were available to us.* Each of the patien-ts in goioup IV had died suddenily.
Olstrtictive lesions were observed in seven of the eight grafts which had been in place for 3X mionths or longer. These consisted either of initimnal fibrous proliferation or organized thrombi.
B3efore describing the details of these changes, a review will be made of the histologic character of the normal greater saphenous vein in the adult and the observations made among the four groups represeniting differenlt time intervals after in-sertion] of the grafts. The normal greater saphenous vein exhibits a thin, relatively acellular, fibrous intima which may shoxv irregular minimal dense collagenous thickening. The media is relatively thick and varies in structure depending upon the relationship to the venous valves. In segments between valves, the muscle of the media is oriented, for the most part, in a circular fashion ( fig. la) . In contrast to arteries in which the circular medial muscle is a continuous layer, the circular muscle of the saphenous vein, as in other veins, is made up of interlacing bundles of smooth muscle, on the one hand, and of collagen and elastic tissue, on the other. In the vicinity of the 2VLODAVER, EDWARDS inserted. In one patient (case 5) two independent grafts had been inserted: ( 1) one to the right coronary artery and (2) the other to the left circumflex artery.
In case 2, a "T'-shaped graft was used. The vertical" (main) channel ran from the aorta to the right coronary artery, while a rightangle branch ("horizontal") of this graft had been inserted into the anterior descending coronary artery. In our tabulation, the main part of this graft is considered one graft (case 2a), while the right-angle branch is considered a second graft (case 2b). In each of the eight grafts in group IV, significant lesions were found (table 1) .
In each of two grafts (cases 1 and Sb) organized thrombosis caused complete occlusion of the lumen ( fig. 3a ). In one of these cases (case 1) the organized thrombus was superimposed upon minimal intimal fibrous thickening essentially like that observed in group III ( fig. 3b) .
Each of the remaining six grafts showed easily recognizable fibrous intimal proliferation. In one of these (case 5a) moderate narrowing of the lumen was present diffusely (fig. 4) . In three grafts (cases 3, 4, and 6), intimal fibrous proliferation caused uniforrnly severe narrowing of the lumen ( fig. 5 ).
The case with the right-angle graft (case 2) deserves special mention. The vertical segment of the graft (aorta to right coronary artery) showed moderate degrees of luminal narrowing in the proximal half and severe degrees in its distal half. The proximal half of the right-angle graft showed complete obliteration of the lumen while the distal half was moderately narrowed by the intimal change (figs. 6 
and 7).
Another case was of special interest (case 3). Three and one-half months after a graft was connected with the anterior descending coronary artery, angiography revealed wide patency of the graft ( fig. 8a ). The patient suffered sudden death 23 days later. At necropsy, the ostium and proximal segment of the graft were occluded by intimal fibrous proliferation ( fig. 8b and c) . Distally, including the site of anastomosis to the artery, the lumen of the graft was narrowed severely by It will be recalled that, in two of the eight long-range grafts, the lumen was occluded by organized thrombi. In each of these, significant atherosclerosis was present beyond the site of graft to the coronary artery. The latter phenomenon may explain thrombosis on the basis of restricted flow through the graft. The phenomenon of thrombosis may perhaps not be a natural phenomenon if the anastomosis is made beyond obstructive arterial lesions. An additional factor favoring thrombosis may be a narrow aortic ostium of the graft, as observed in one of our cases. The problem of thrombosis, therefore, appears mainly to be one in identifying unobstructed segments in the coronary arteries.
The second lesion observed was more common, being seen in six of the eight longrange grafts. This lesion is characterized by intimal thickening with avascular highly cellular connective tissue, a lesion which we have chosen to call intimal fibrous proliferation. A.1 Figure 7 Case 2 witth graft in place for 32 
